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Michael addition of nitrogen nucleophiles, 2-(arylimino)imidazolidines 3a,b to 4-arylidene-5(4H)-oxa-
zolones 4a-d followed by ring transformation of the isolable Michael adducts Sa-h yields new bicyclic
compounds, 6-acet(or benz)amido- 5, 8-diaryl-2,3,5,6-tetrahydro-7 H-imidazo[ 1,2-a]pyrimidin-7-ones 6a-h in
one-pot. The formation of Michael adducts 5a-h and their ring transformation to 6a-h are highly diastereoselec-
tive. Compounds 6e-f exhibit 100% in vitro disease control (equivalent to Virazole) against Com virus, Bean
virus and Cucumber mosaic virus at 1000 ppm concentration.
Owing to its presence in the essential biomolecules
like nucleic acids, pyrimidine nucleus has been
widely used for' developing various compounds of
physiological importance. Likewise, some fused-
ring systems, derived from the fusion of imidazole
nucleus with other biolabile heterocycles, have been
reported to display useful biological activitiesT'.
Thus, we have devised a one-pot procedure for the
synthesis of the title compounds incorporating the
pyrimidine and imidazole ring systems fused to-
gether, because apart from their chemical interest, the
hitherto unreported fused-ring compounds 6a-h
could also be a subject of studies as potential phar-
macological agents and agrochemicals.
It was found that the envisaged synthesis was
successful via the route outlined in Scheme L Ad-
ducts 5 resulting from the Michael addition of nitro-
gen nucleophiles, 2-(arylimino)imidazolidines 3, to
5-arylidene-5(4H)-oxazolones 4, undergo intra-
molecular nucleophilic attack of nitrogen atom of
arylimino function at the carbonyl carbon (C-5) of
the oxazolone nucleus with the simultaneous cleav-
age of the oxazolone ring to yield 6 in one pot
(Scheme I). This conclusion is based on the observa-
tion that the intermediate compounds 5 could be
isolated in 44-49% yield and could be converted into
the ring-transformed products 6 in 90-96% yield by
refluxing in dioxane for 3-4 hr.
The structural assignments of the products were
based on elemental analyses, IR and IHNMR spectral
data. The spectral data of only representative com-
pounds are reported in the Experimental Section.
The stereochemistry of compounds 5 and 6 was
assigned on the basis of IH NMR and general litera-
ture precedence+". Compounds 5 were assigned the
erythro(syn) stereochemistry as their IH NMR spec-
tra exhibited a lower value of the coupling constant
(JcOCH.NCH = 4 Hz) than that of their very minor
«5%) diastereomer (threo or anti), JCOCH, NCH=
9 HZ5-7. Similarly, compounds 6 were assigned cis
stereochemistry, as the coupling constant (J5,6=
4 Hz) for the major products 6 was lower than that






The formation of Michael adducts 5 and their ring
transformation to 6 were found to be highly dias-
tereoselective. The diastereomeric ratios were
checked with the crude isolates to avoid inadvertent
alteration of these ratios in the subsequent isolation
and purification (see Experimental Section).
Antiviral screening. The antiviral activity of the
compounds 5 and 6 was evaluated in vitro against
Com virus (CV), Bean virus (BV) and Cucumber
mosaic virus (CM) as reported in literatureIO~I2. In-
oculations were made by the leaf rubbing method.
The compounds were applied as their suspensions in
acetone - water(20 : 80, v/v) at 1000 ppm concentra-
tion. A standard antiviral agent, Virazole was also
tested under similar conditions for comparison. The
antiviral activity was recorded as percentage inhibi-
tion over control. The results are summarised in
Table L
Amongst the tested compounds the most active
compounds 6e, 6f and 6g exhibited antiviral activity
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Scheme I
equivalent to that of Virazole at 1000 ppm concen-
tration. Although compounds 5a-b and 6a-b are iso-
meric, the latter are by far more potent than the
former. This demonstrates that the presence of the
pyrimidine nucleus plays a key role in the antiviral
potential of these compounds. Further, it was, how-
ever, noteworthy that the introduction of a chloro
group in phenyl nucleus of these compounds aug-
mented the antiviral activity appreciably. Similarly,
the compounds bearing an acetamido moiety were
more antiviral than their benzamido analogues. The
present study suggests that the fusion of pyrimidine
and imidazole nuclei might result in antiviral agents
of high potency if the substituents on the imi-
dazo[ I ,2- a]pyrimidin-7 -one framework are opti-
mized for the toxophoric requirements for viruses.
Experimental Section
General. Melting points were det-ermined in open
capillaries and are uncorrected. IR spectra in KBr
were recorded on a Perkin- Elmer 993 infrared spec-
trophotometer (vrnax in cm,I)I.IH NMR spectra were
recorded on a Perkin-Elmer R-32 (90 MHz) spec-
trometer in DMSO-d6 using TMS as internal refer-
ence (chemical shifts in 8, ppm).
The required 4-arylidene-5(4H) oxazolones 4
were prepared according to the standard procedure.':'
by treating N-acylglycines with aromatic aldehydes
in acetic anhydride.
2-(Arylimino)imidazolidines 3a,b. A mixture of
arylthiourea 1 (0.02 mole), NaOH (0.02 mole) and
diethylsulphate (0.011 mole) in ethanol (40 mL) was
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Table 1 - Physical data and antiviral activity of compounds 5 and 6
Compd yield m.p. Mo. formula" % Disease Control at 100 ppm concn against
(%) °C
Com virus Bean virus Cucumber
mosaic virus
5a 44 107-8 C2lH2iN402 41 36 32
5b 45 155-57 C21H22N403 36 31 28
5c 44 102-3 C26H24N402 32 28 22
5d 47 163-65 C26H24N403 28 22 16
5e 46 147-49 C2lH2lN402C1 52 46 41
5f 48 158-59 C2lH2lN403CI 50 42 36
5g 47 175-77 C26H23N402CI 46 42 36
5h 49 180-82 C26H23N403CI 41 35 30
6a 73 109-11 C21H22N402 90 83 76
6b 76 144-46 C21H22N403 84 78 71
6c 75 185-87 C26H24N402 80 71 68
6d 81 165-67 C26H24N403 71 64 59
6e 78 150-52 C2lH2lN402CI 100 100 100
6f 84 161-62 C2l H2lN403CI 100 100 100
6g 82 186-87 C26H23N402CI 100 100 100
6h 86 163-64 C26H23N403CI 84 80 74
Virazole 100 100 100
a All compounds gave satisfactory elemental analyses (C, Hand N within ± 0.4% of theoretical values).
refluxed for 2 hr and then evaporated to dryness under
reduced pressure to give N-aryl-S-ethylisothiollrea 2
which was used without purification for the follow-
ing reaction.
A mixture of 2 (0.02 mole) and ethylenediamine •(0.02 mole) in ethanol (45 mL) was refluxed for 4 hr,
coo.1edand evaporated to dryness under reduced pres-
sure. The residue thus obtained was washed with
water and recrystallised from ethanol to obtain 3.
3a (R' = 2-MeC6~): Yield 71%, m.p. 150 - 52°C;
IR: 1685 (acyclic C-N); 'HNMR: 2.16 (s, 3H, Me),
3.25 (s, 4H, 2 x CH2), 6.24 (br s, 2H, 2 x NH), 7.14-
7.81 (m, 4H, ArH).
3b (R' = 4-MeOC6H4): Yield 70%, m.p. 212-15° C;
IR: 1685 (acyclic C=N); 'H NMR : 3.27 (s, 4H, 2 x
CH2), 3.75 (s, 3H, Orne), 6.28 (brs, 2H, 2 x NH),
7.18-8.02 (m, 4H, ArH).
6-Acet(benz)amido-5, 8-diaryl-2,3,5,6-tetrahy-
dro- 7H-imidazo[ 1,2- a] pyrimidin- 7-ones 6a-h. An
equ imo lar mixture of oxazolone 4 and 2-
(arylimino)imidazolidine 3 was dissolved in a mini-
mum amount of dioxane and the solution refluxed for
20-22 hr. The reaction mixture was concentrated,
cooled and poured into water. The yellowish precipi-
tate thus obtained was washed with water and recrys-
tallised from ethanol to give a diastereomeric mixture
(> 96 : 4; in the crude products the ratio was 92-94 :
8-6, determined by 'H NMR spectroscopy) which
was again recrystallised to get an analytical sample
of a single diastereomer 6. Compounds 6 were as-
signed cis stereochemistry as the coupling constant
(JS,6 = 4 Hz) for the major products 6 was lower than
that of their very minor ( < 4%) diastereomer (trans),
JS,6 = 9 Hz7-9.
6a- IR: 1635 (acyclicC=O), 1760 (cyclicC=O);
'H NMR: 2.16 (s, 3H, Me), 2.27 (s, 3H, ArMe), 3.32
(s, 4H, 2.x CH2), 6.63 (d, IH, J= 4, H-5), 6.77 (dd,
1H, J = 4 and 8, H-6), 7.13 - 7.81 (m, 9H, ArH), 8.63
(brs, IH,NH) [trans isomer: 2.18 (s, 3H, Me), 2.26
(s, 3H, ArMe), 3.33 (s, 4H, 2 x CH2), 6.68 (d, IH, J=
9,H-5),6.83 (dd, IH,J=9and 14,H-6), 7.14-7.83
(m, 9H, ArH), 8.66 (br s, lA, NH)].
Yields, melting points and molecular formulae of
compounds 6 are recorded in Table I.
Isolation of Michael adducts 5a-h and their con-
version into the corresponding ring-transformed
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products 6a-h. The procedure fullowed was the
same as described above for the synthesis of 6 except
thatthe period of reflux in this case was 14-15 hr. The
Michael adducts 5 were recrystallised from ethanol
to give their diastereomeric mixture (> 95 : < 5; in
the crude products the ratio was 91-93 : 9-7, deter-
mined by IH NMR spectroscopy) which was again
recrystallised from ethanol to obtain an analytical
sample of a single diastereomer 5. Compounds 5
were assigned the erythro (syn) stereochemistry as
their IH NMR spectra exhibited a lower coupling
constant (JcOCH. NCH = 4 Hz) than that of very minor
«5%) diastereomer (threo or anti), JCOCH, NCR=
9 HZ5-7• 4
Sa. IR : 1800 (C=O); IH NMR : 2.14 (s, 3H, Me),
2.26 (s, 3H, ArMe), 3.29 (s, 4H, 2 x CH2), 6.68 (d,
IH, J= 4, COC.H), 6.82 (d, lH, J= 4, NCH), 7.12 -
7 82 (m, 9H, ArH), 9.21 (br s, 1H, NH) (anti- isomer:
2.13 (s, 3H, Me), 2.28 (s, 3H, ArMe), 3.27 (s, 4H
2 x CH2), 6.73 (d, IH, J=9, COCH), 6.88 (d, lH,
J=9, NCH), 7.13-7.85 (m, 9H, ArH), 9.24 (br s, lH),
NH)].
Yields, melting points and molecular formulae of
Michael adducts 5 are recorded in Table I.
The Michael adducts 5a-h were refluxed in diox-
ane for 3-4 hr to give the corresponding products 6a-h
in 90-96% yield.
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